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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the sealing 
members for the solid electrolyte type fuel cell, which 
can secure sealing performance without making use of 
sealing performance based on the molten state of 
substances at the operating temperature of a SOFC. 

SOLUTION: This invention is concerned with the sealing 
members 20 and 22 for preventing fuel electrode gas and 
air electrode gas fr-om being mixed in a space between a 
cell 2 and each separator 4a and 4b in the solid 
electrolyte type fuel cell equipped with a cell 2 where 
a fuel electrode 8 and an air electrode 10 are faced to 
each other by way of a solid electrolyte, and with 
separators 4a and 4b, and the sealing members 20 and 
22 is made out of glass material which starts softening 
at the temperature lower than the operating temperature 
of the aforesaid solid electrolyte type fuel cell, and 
is crystallized at the operating temperature so as to be 
turned out crystallized glass in a solid phase. 
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•9. m^^t^int^mi^^izX->xmi^-)VW<r>i^-)i' 

[i«*Ji2] mwvM'&^irLxmmmfs^Mtifin 

?> V HiSS\fii;>y>^0«A2rR&±-r -&^t*^^0i^-^^ 
mmx-h-^x. 

[00 0 1 ] 
[0002] 

*^'^l>. V.fzif'^X. ::cOT«MSOFCc7)||ffl-ftitci: 

[00 0 3] z.ixt.X'<^i^-)vnh\^x\,i. Tf'^y-(m 

X'hh 10 0 O-CT-, ;</"5X*>'i«?AJK<7)Hi#:i:^o/t4;c 

(b, ytf7Xmm.Lfz^miz)s\,^Xli. :^'y::^fS.^tm 
OS O F C«BS;*J*sj«7)^^i: *iKJfl5L^-rv>*t«t 



[0004] ttz. igjfi. v-^ ?:7^J£fB^k;<? 5x<?)->- 

xi:i}mLxm^Bi:miii^'tt:i,<^Th^ . m^t/f^ 

X t Ltih S , C: com^wit:^'yX 5r v-;!^ 

di**i«f^&-:fr, :^yx^^imm^-^x, ^<r>mm 

tfz;f;y:xi,zX 0 . i^—fU'&im^-tlZtti^X'^l. 
i}^i}^^1&^Bit^yXizi5\,^X li, mmiZid^m^^yxm 

iHiB#{c . mwmcomm ^ ftc^ s o f c fligc«*if t -sc$ 

X?7XS:j^-;l^«i:L-Cfflv^|)tc«. SOFCcOSIfeffl 

JS5rM;tl. 1 0 0 0°C\:Xt<^^&mt^<mXh ^ . tfz. 

i&mt Lx . /fy^^^(r>mm.^zx 0 /ns^m-r 

[0005] 

[|%Bfl*>»;^LJ;3t-r-S^ili] icoidC, Vmcoi^ 
J).S.7ti6tc, Z<7)Xo^^mm*^±t^X\'^fz. L*^L, 3^ 

a, mm.^m(o'^«x'mm^-^. ^tcomz. zcrmn^ 

[0006] ^ZX\ *^BHT'«. !t^«c7)?f St^^flstcJ: 

^^-ci^-fv^iwskX't ^mwm^wmmmmm<Di^ 
& ^ t e w t s . 

[0007 ] 

[iiii$«?^-r-i.?t46co^S] ±^iLrzmm^mk-t^ 
mi<r>^m. w^^tixmti.. ^(=\.zmk^ix 
x'h^. i^^Bit^ixfzwmm^t.zi.'^xw.i^-iv^ffii^ 

mti-fz^.. w^-)v^<r>i^-)i'Umzm^-th, -et 
X. ^mt. ^i^izMm^tiht. ^^mx-m^ait^ 
ixxm^^mt^j:K). z<7)^mx\ iy-zi-^ma^-fi' 
■t^, z(7)i^-ji-mi. mm.vmi:mmixi^-j\^-t^ 
t, coT'=5r i^<Dx\ mm^mconm t m. i^-/i^i^<r)ttmt 
(^R^ij^mi^tih . ^%mizti\,^x. ->~fu 
tv^disti, ^^^mz^muzm^x-m^^ti^^ 
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[0008] m2cr>mi. mp^^WMMiifLxmfm 
mms,mx'ii. m^s-it Lxmmm£^<7)^^Bit}^'yx t 

h ij^:^.mAX'h tzt S-^iSti: -r ■& iy-fUmX'h h . 
ffiv->?flj^T'#:-fl: t . i^-yi^fitcfctti. s o f c^ifi!c,^^ 

^LxmmM(r>m^\L^y:^t^j:h. U^i^oT. IS 

mmB.x'>'-)\^m^i^-)v^t\.i>. iy-)vntiK mm 

[0009] m^a^wmt. mwmM'»t:itLxmfm 

wmmm.mm^mx'h'yx . mti^)Vbim'zJ-<v- 
^ t cT^faW. mmmmE&i.zii\ ^x mm^mc^^^B^t:^' 
^xi,zi.'oXi^-/i'^tix\'^^zt^nmt'thmim. 
m«mmmmmx'h^. z^m^mnmmmmmmzx 

umzmfhmcr> s o F cmwLmnt -^-ivm^t <r>K 

[00 10] 

xmmi.zmm-t^ . ^^^^(ni^-ji-nmcnWsfAt tx 

tfz. w^-)ut^<r>&.mim.x\ m^t:ff^:^(r>m 
mttii. mimmmmmtmm^^mux'^^m&cr> 

mti^^o. »*L<ti. 1 07 Pa ■ stlTtOiteJKT' 
fcO, J;'9*f*t<W. 1 06 ~1 O^Pa • sX'h 

-)vwi,zmmti> c: t ■b'i^mxh o . mz. sst-co v- 

[00 1 1 ] soF cmcr>i^-)i'Mmcn>:^''7 
it'fh:ffyx.nmi:m\'^^. tfc. zconmt,t. sof 



*n 0 0 O'CcTJ^tC. ^SOO'CT'. «C-(t;L. 90 0 
X:X'm^iti}m^tL. 10 0 O'CtCt , isa^bA^T 

A^'T-t^ I. . 

[0012] Z<7)X 0 ^>'-/U-W<7)«t^i: Ltti. fi?ij;t 
{i\ CaO-Alj O3 -Si02^;</5X, ZrO^ 
-AI2 O3 -Si02 ^:ffyX^ CaO-ZrOj - 
Si02 ^;^'7X$rfflv->l)^i:*^-C#S. :Ltit>cr>^cr> 

LX^ts:^'yX^. ^ti^ticomz-^lif:>hi,(r)ti-^. 
mtlt, CaO-Al2 O3 -Si02 ^*'5X(wli, 
CaO-Al2 O3 - S i O2 -ZnO-R2 O ( Ra 

oi,irju:^vmim. i^irmt. cao-Au 

O3 -Si02 -MgO-R2 O^m^-^ib^. ^fc. 
Tfl^:^VmimX'$>^R2 OtLXI,±. Na2 O, K2 
BaO, B2 O3 . Sb2 O3 , Li2 O. Na2 

K2 o, Rbj cs2 om^mf^zttK' 
ztii^i imm^±iMiRLxm^^hzbf}^x'^ 

mt^i. CaO- A 1 2 O3 -S i O2 lh:^'yXt 
LT«, S i ©2 5:5 0~7 5mo 1 A 1 2 O3 1 
Omo l%iyT. CaOS-10~30mol %^^^ 

ZnO$r-g-0*i^(Ct41 Omo 1%, R2 Ok.LX 
BaOSr-i-t?%&Cct±5mo O3 S-#tf 

*i-^t:{4, 3 m o 1 %I.:J[T, Na2 0^-^tf*i-^(C«. 
5mo l%lilT, K2 Ot±3mo 1 %J^T, Sbx O3 

^%ts^t,zt.t 1 m o 1 %UTcoia-^t-r ; b tmt 

tfcmn<7)^m^zii\,^x . mmi^mijK mmwx-h^,^ 

■y b 'J TX^mt Ltz i^)\^zi-T ( Y S Z ) tfO^MUSg* 
(*«;lOxio-6/K) tlsiS«t^:SJ;dtc®iR-r-l. 

[0013] :i^Wn(r)l^-)VmX\ SOFCiO-feyl^t-fe 
VNV-^igSr^— ;i'-r.?.^raicov>-riKsj-r€., 01 

SOFCC0X^v^mm<r>-!^mfmmii^fr-^ixX\<^ 

Z(r>xi> •y':7mm.cn)—mmi. ■^iv2b^<r)±.T 
^c:B^S$^^/::•fe>'^V-^-4^:*^^>ffi^S^^Tv^S. -fe 

i: . affi^B!l^^^#^^^t^>i^fc^^^i 1 0 t*>^>m$it 

V ^«^isffig;^rx ^ffl^S $ -tiri, ;ta6coiiaiil 12a. 12 

[00 14 1 -eUT, ^c7)-fe;P2<0±Tlctt, -feyNV- 

4a. 4 b (4, •fe;L'2 6 i:l5ffl5]J^tcffM§ 

liI«smfi?««6«0?f-Ji{fl!Ic7)jim?Ll 2a. 
12b tCJtfS Lt , jijl-ri.SI5fit=jl^?L 14a. 14 
b, jiSi.?L16a. 1 6b7&iJg^$il-CV^^. 
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C 0 0 1 5 ] yl^W 2 Oti, ±M<r)-iznU-9-A a 
i:-fe;l'2 fccoSTti, a^TL 12a i:jl^?L 1 4 a i: 

affl$-t±^?Lgi52 0a^ffiii., mAmsmtrnf^^i 2 

a. 1 4at^jgKlr^^#|fP2 1 at, ami 4 bt 
a^?L 1 2 b t , *8«*^fii8 i: ^riiii^-tt^ J; d lc#^2 

C 0 0 1 6 3 ^ LT . =^~}Vm2 2t4, llf*:«W««6 
O^ffi 1 0<r>mx\ fflgvTL 12b t 1 6 b i: 5r 
iia§-ti--|.?LgP2 2 aSrflx.. S^fiil Offlfcami 
2b, 1 6bi:5rjIKIr-r.|.#SS2 3 at , ami 2 a 
tami eahS^^l Oi:&3ia$-ti--I.J;^^1^ 
2 3b i:7&^'o-fe;l'2<7)J'hJf^J]^tcat2'-lrf Si'l-JKtfO 
fii^tje^^ixTV^^. C:tf0j:d(Ci/-;U«2 0, 2 2 
•fe>'N°^—:5'-4 at ■fe;P2i: coral. ^' 

-4 b t •fe/w2 1 coratciaa-r-i. ^ t tc j: o . a^fL i 

4a. 12 a. 16a ^^*»amtgT-$)l> 1 1 t 
;?ix?. i 3tc:5r-3-CV-»|,, ^fz. 14b. 12b. 16 

b ^aji-ri.»4^x*>\ ^foMi (nzm^^tvf\,zm 

[0017] ^co>'-;l'«2 0, 22 

-r . a*t L, ^ -y ^«jtt;*5{t.|. 2 0 . 
2 2t=ffl^^-rSJK^*fciDX)ieaLT;ir^XfigJ^f*:SrJ^fig 

[ 0 0 1 8 ] LT , ::LtiC:,cn':f}yxmm^mWm^ 
mL 6 cOv—zI^fiCieM L T X -y ^ «jt 5: JBjS L , 

O;^, «?ftM^?aSt4 1 0 0 Ort-ri.. icOjDSfttc 
ISLT , 1 0 0 O'Ci OiStviaS-c. ;</'7X^Jgf!|!t4, 
^<ttT. >'-;Hg5(2tCfcV>T-lr>NV-^-4^ll«cm 

fi^'m.biz^-th. -etT, SD«i$ix-g.t, 

X^^^W=fcv^TiS^Yt;*^*&§ix. 1 0 00-CtcT*S 
^-fkA^'^T L , ^±i.zmmm.mM^s\t:^'y:z. t ^ ^ , 
^t>, ico^Hci3V^T«, :^'^xm^yi^i>'-)VW>mz 

5rfflV>SCttcRBS-r.S.i>cOT-(i:^v->. -r=5ri:>*>, 
^^5|52r^-ri. ^ t ^ < , «^*tt.®T'i^-;ua5{a$:^ 
«-f-I.C:tt>^tgT'S>«.. CCOJ^. ;(f9Xf;}*5rj^- 

i,zm^m. mk-th:itm^zx^. /l^eSr;^^^ 

•C'3t«-t.|.it*^'T'g'^o 

[0019] ;i<7)X O^ZVX. i^-)VUiiLXi^^\LLtl 
^fffft;ef7-X«, f|?fta«6?SJKT'*-l. 10 0 0'CT'«. 



«!ia«GiaKtc*x'jni^§fL-ct. «j-(i:$ix-ric. mm. 
mi^am^titittx'ib^. Ltzifi-^x. mi^mmm 

t.tz. mM.:^'y XX>'-)i'Ltz^cr>i: o<<z^ mW. 
±t^:v^ttt,fc, ^MtH-ftSr^Oilt- CttCcta^ 

[0020] ^^Hjco^—zi^wtc iixtf, ^yxmm^ 
i^-fi^mzms.Lx , mmc^mm&miztx-tm-tt 

•ci^-;w-r.i.^t*^t g;^. ^Lx. -s.mn^mi]m 
z<7)t^^^ i^-/i^i)^^^Lxmn^ixh. 

[00 2 1] 

[^HHcO^M] »lco%Bfl(cJ:St. 
J: ^ $■ f 1 ^ v> v—zP W t =5: -5 T V ^ S COT- , 

i^-;^ t t oKiStt*TOJ $ixT c . ^ 

2cOl%BHtCj:St. i^-;Wt SOFOffifiStWStcO^ 

jstt*wj$ix-cv^i,. m3(7)^mzx&}i. 

■rv^-l><?)T, S^t?ti^-;M±*iiiift$ix;tSOFCt 
[0022] 

BB-^I., 3ts:|giSCTTt±, C aO- A 1 j O3 - S i 

-zno-R2 o^ssfa^t^'^x^aitL, m^mmM 
mmmm:immm<o'^-fiM.mi^mmizii 'omm.t 

[0023] ^-r. m 1 tcs^-ri!-^fc*':yv^-c. 

[^1] 







mm 


mo 1 % 


s 1 0, 


63.5 


AI2 03 


4 


CaO 


20 


ZnO 


5 


BaO 


2 


B, O3 


1 


Na2 0 


3 


K2 0 


1.4 


S hz Og 


0.1 



[0024] ai:tc. ^<7)ji-^5:;5,iSL/v:f^ie*|fCf^ 
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*fc L , &^imizXtlX . 1 6 0 O'er- 2 B^^ill 

[002 5] {Wmm 1 ) :i(7):^'yxfj}m-^(^n(^fifz 

S^Stc J: OBOOkgf/cm* <7)ffi:^3-e-tt«je L 

6Jf*:&, Kg 1 3 mm, ij$ 1 mm(7)R««<0«fi|«« 
( 8 m o 1 % Y S Z , «f dfetClSS 3mm 0?Lia5*>mitr 

±tctt-ti:, l0 0''CX-2mmi(r>m^ 

[00 261 cicoSf^ftsBOtov^t. yHSii 

^'^-^fz, ^'Xl^-)V^M{i. m3\,z^.-tXots:m 
fiSc^^LT ;*'>!.*>^4 0*-^>»gai$ix-l.;<f;^ 
ti. 2ocO;<^X*;l'^^-4 2. 4 4S:^t:, /fXi^-)V 
mm^^A 6lC?iJit$^I^, ;<?XS/-;l^i8!l«?^flr4 6lC 
*^*»^;<^;^E5-pfi-r.?.5t*^t:. XfX<};;U:/-4 2 , 4 

4 4 8 *^stt ^>ixt: v . c: <7)jg«#: 3 o 
mAi,ziikkLx^^:V:^i^-)vmmhmAe{,znL 

[0027] ^ioge^iia&ffl»,^-(:, *gm3 0(2ML 

T, SSv, '^U'>i:.$-. EE^jH-tCT-enmSOOmm 

[0 0 28] :i<omi3^h^nhi]-ti:Xo^z. ^U-^ 
^j:i>io. :iff)i^W3 0\.zii\,fh. m^it^vXWhm 

mvM. t co^miz mf?> '^-/I'mmm $ tix v . 
[00 29] (MMfiaj 2 ) ;icr>mm^2 o t;i>it 

cfc 5112 L/i . ^4ffi«i^^mM^X S: 11 6 8 

0 0 OfgcO^K*»f>«. Ctf0.5?.®tcJottl>^if=5: 
S^i«)«5ii2T^7t. tfz. lasofgf^i OOfgcO^* 

i>*^\ ztit></)7itTi,imL^m^x'h':>fz. 
[0030] immms) mz. soFctzmthm^ 

mit^U^Ltz, ^mm<^:^'y:^ViimznLX. 8Y 
SZ<7)a!:^3^5l5^3 Owt%^iDL, X^y-/H4iT2B# 
^li-^ L7t. C: W«-^*Sr , itfll 4 mm<0^tC J: 



O300kgf/cm2 «0E:^3T— WfigJgL, iioo 

•C-C-2B§ra;!lD«iL-C;<f7X^fSfB-fl:$-<i-/^, ^cof^. $ 
<i>lC, 1000'C<7)S^4iX'5 0 0B#PBlOf?iij!D:a^fi^ 

v\ w-iii&mk^y^nmmizx^mmLtz. 

[003 1 ] ^<50*gS«, ^liXf^xSri^-yWtcfflV^ 
/v;li^tCiSm$^Xl.>'';L'3>' ( Z r S i O2 ) cr)^m,i 
mm^tl^j:i3'-^tz, nmkm^QYszx 

fit^m.^ti^j:\i^tzib, i^fc J; -dT b— h--*?-^ ^^/P 

[0032] t/^c, 100 O'C, 5 0 0B§PBlc7),^af^ 
SYS Zffl^iSfi'^ 7X h-^-f 

$ix, ::<Oii!S^-(b;<f5;«.t8YSZcoRi5fcj:I.^BK!B!i 
«IS^$ix^*>-?3t. L/i*-'-^T. MB^B-ftiJ!/5;^fc8Y 

s zcoi^mmmmzm^t^x. hix^ . 

[0033] ( WmmA ) m. l <rM-^^zm.->X^WLLtz 
;*'7X«}*5r , itf^ 1 4 mmtfOR^^c^^A- bx -f Sr* 
■ri)#M$rfflV^T, SOOkgf/cmi OE^JT'— W 
fiKff^ U/:: , # ^ixJt Ef/JWsiOff 5 m m T'fc -:>/:: . 
C:<7)ES}*|!5rl:@l 3 mm. lmm^m)R»K (8 
Y S Z , ^^\,zm.m. 3 m m<7)?LgP*^'ISttT 3b ) ±tcig 

It. ^MT'i 1 0 o'cx'2mT^(r)mm^mL. Mji 

Will^ML^'^tz. mz. :l1x^±-)jW (3mmX3m 
mX3mm) l,zm^^L^ ^ y-/-?4 9 ^ (Re 

i tzS) ^rffll^T. Sia, 8 0 0°C, 9 0 0'C. 1 0 
0 0°C. 110 ox;, 12 0 0'Cc7)#?ajSfcfc{tSiaf*: 

ms^^mWiLfz, ^<r)t^%^mmLfz^M'^ . m9isa/ 

9 0 0'C ( (119 (a) ~ (c ) ) at/l OOOr (H 

10 (a) ) T'«, ^-fk*J|^$iX-r. SOFC<7)a« 
vaS-C-J)^ 1 0 0 0rtci3V%T i, , Mrai:liI«<Oiaf*« 

[llffl^f8i#=5riJiBB] 

[HI ] iif*«jBiiaMisjmjfiic7)x^'>y^'ii5t<7)^)»^ 

^IllT'fe^. 

[112 ] mwmMnm.mmmm<r>x9 -y 9mm.cnmmm 
[03] :(jxi^-)vm&^m<ry^w^^^'tmx'hh. 

[114] ;^?'^^>-;uaBS?&a,i:J|^«i*coffl;^i-^i5-tt^fc® 
[05] ^%M/^'J^M.:^XiZXn)±.W±tk<^nf^ 

mmmn^<n^'xKt(^m\^im--y'yyx'h 

[06 ] mmw^zmfhmiki\L:^'yxwbmw.mMnt 
«o#sioi:^^jami^¥S (f^?* i o o o ofs) 
[07] mmmz$i\,fh'ii^^ai\L^yxwtmwmM's.t 

[08] ««Wcfett^M^-fl:;y7Xf4cfcll«c«j»«i: 
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<^m<nm=F^mm^ (f§*i oofg) Thi>. 

[119] (a)«S?a, (b)«8 0 0'C, (c)t±9 

[010] (a)l±1000'C, (b)«1100*C. 
( c ) « 1 2 0 O'CX'CO. ^tl^'ix<0\i—r- -f y?^ ^ 
a J: I, i TT^-r^MX'h h . 

[HI ] 




[03] 



2 -fe/U 

4a, 4b -feysv— — 
6 

8 mm 

10 

2 0, 2 2 S^-;HvJ 

[112] 
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[1217] 



(9) 



nmW- 10-92450 




(72)^Bj# u.i^ mm 

F«1 



